Doxorubicin weekly low dose administration: in vitro cytotoxicity generated by the typical pharmacokinetic profile.
The cytotoxic effects of prolonged exposure to low concentrations of doxorubicin or a doxorubicin bolus were examined in vitro on four human breast cancer cell lines to simulate the plasma concentration profile of weekly low-dose (WLD) doxorubicin in breast cancer patients. Cells were exposed to doxorubicin for various prolonged times (24, 72, 120 and 192 h) and with different drug concentrations (5, 10, 20, 50 and 80 nmol/l). In a series of parallel experiments, cell lines were placed in contact with the drug for short periods (1 h) before prolonged exposure to doxorubicin; the concentrations of these pulses were 150, 250 and 350 nmol/l. A constant decrease in tritiated thymidine incorporation was noted as a function of the drug concentration and the duration of the cell contact with the drug. Interestingly the lowest concentrations (5-10 nmol/l) produced marked cytotoxic effects. For equivalent concentration x time values, experiments including doxorubicin pulses resulted in greater cytotoxicity than continuous exposure alone, in a dose-related manner. This finding was related to differences in intracellular doxorubicin concentrations. Results suggest that the rather empirically designed WLD doxorubicin schedule can generate greater cytotoxic effects than continuous doxorubicin administration alone.